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(57) Abstract 

The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oil output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high- voltage alternative, 
direct or pulse current to said electrodes. This method is characterised in that the wells are sealed with packers at the top of the formation. 
After supplying the electrical current, this method includes adjusting the current and voltage parameters and/or the mutual location of the 
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npexyioxeH cnoco6 pa3pa6oTKi/i He<t>Tera30Bbix MecTopoacaeHiiw n 
yBe/inneHUfl cieneHui M3B/ieHeHuq He<t>*rn w ra3a, cor/iacHo KOTopoMy b 
cicBatti/iHax. npo6ypeHHbix Ha MecTopo*AeHnn, pa3MeiuaiOT a/ieicrpoAbi, 
repMeTH3npyoT hx naicepaMW w noaaioT k ajieicrpoxiaM nepeMeHHbift, nocTo*HHbitf 
hjih MMny/ibCHbiui tok BbicoKoro HanpqxeHiifl, oT/innaioiuiiMcq TeM, , hto 
cKBaxi/iHbi repMe™3upyioT naicepaMH Ha ypoBHe icpoB/11/1 nnacTOB. n noc/ie noaasn 
3/ieKTpwsecKoro TOKa pery/iwpyioT napaMeipw TOica n HanpaxeHUfl n/n^n B3anMHoe 
pacno/iotfeHne 3/ieiapojioB Ana o6ecneMeHM« B03HwcH0BeHWfl 3/ieKTpwHecKoii nyrn 
Mexcay 3/ieiapojiaMi4, pa3MeweHHbiMn b, no MeHbiuert Mepe, ojxho\a CKBaxuHe unu 
Mexay 3/ieKTponaMn aayx coceAHi/ix ctcBaxuH. 
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Cnoco6 pa3pa6oTKn He<fcTera30Bux MecTo po xjxbh\a \a 
h yse/iMHeHMfl deneHM M3BJieMeHwq ne<t>T\A \a ra3a 



06/iaCTb TSXHHKH 

M3o6peTeH^e othochtca k 06/iacTn ropHofi npoMbiuj/ieHHoc™, a kmchho, 
10 k cnoco6aM pa3pa6oTKM w yee/inseHnq cTeneHu u3B/ieHeHua no/ie3Hbix 
ncKonaeMbix H3 3eMHbix Heap 1/1, b nepsyio osepenb, He<t>™ u rasa. 

nDeilLJjeCTBVlQlliUM VPQBeHb TeXHUKM 

H3BecTHw cnoco6bi pa3pa6orai u yse/iHHeHwq CTenemi u3B/ieHeHn« nectm/i 

15 u ra3a W3 onacTOB MecTopoacaeHi/iw c noMombO nojaann b rmacTw ropqHea boziw 
uuim neperpeToro napa Ann noBbiiueHUfl BHyTpun/iacTOBoro naaneHU* h 
TeMnepaTypw, hto noBbiwaeT npmoic He<t>™ n ra3a k cKBaxuHaM. npo6ypeHHbiM 
Ha anacT. Taw/ie cnocoGu qanaioTcq BecbMa TpyaoeMKUMt/i n no3B<xnaiOT 
yB6/inMMTb CTeneHb u3B/ieseHWfl He<t>™ n ra3a To/ibico Ha 10-20%, mto sB/ifleTca 

20 HejaocTaTOHHbiM. 

Han6o/iee 6jih3khm aHa^oroM npexyiaraeMoro i*3o6peTeHuq flB/iaeTca 
a^eicrpoTepMUHecK^ cnocofi xioSbiMn He<J>™, 8*cniOHaioiuntf 6ypeHne Ha 
MecTopoKfleHnn cKBaxMH, pa3MeiueHne b hmx s/ieicrpoAOB, repMeTW3aunio 
cKBaxnH naicepaMM u nojaasy k sJieiopoAaM 3/ieiorpKHecKoro tok3 (cm. naTeHT 

25 CLLIA Ns 2795279, 1957r.). flpu npoxoxaenuH 3/ieiopnHecicoro TOKa sepe3 
npoxiyiCTviBHbi^ rwacrr nponcxojanT pa3orpes nnacTa c nocneayioinnM 
repMnsecicMM pa3/ioxeHneM roponux BeiuecTB c o6pa3osaHneM KOKcosoro 
ocTanca. OiiHaKO stot cnoco6 Taoce He oGecneswBaeT nocTaTOHHoe yBe/iuneHne 
deneHu u3B/ieMeHu* h©<J>tm, ra3a h zxpyrutx no/ie3Hbix nciconaeMbix U3 n/iacTOB. 

30 PacgPbiTue n3o6peTeHHfl 

3anaM€w, Ha petueHne icoTopoft Hanpas/ieHO HacTOfliuee n3o6peTeHne, 
qB/iqeTcq nosbnueHwe scJx&eKTviBHOCTw pa3pa6oTicw He<t>Tera30Bbix 



WO 99/01640 2 PCT/RU97/00210 

MecTopoxnenHui 3a cneT 3HannTe/ibHoro yBe/inneHnq CTeneHw n3B/ieHeHuq 
He0Tn. ra3a u japyrwx no/ie3Hbix nciconaeMbix 1/13 n/iacTOB. 

nocTaB/ieHHan 3ajaana peweHa b cnoco6e paspaSoTKn He<t>Tera308bix 
MecTopoacaeHufi. kotopbim sjcntOHaeT b ce6q c/ieayiomyio noc/ie/K>BaTenbHocTb 
5 onepauw*. B CKBaxuHax Ha He<t>Tera3080M MecTopoxaeHuu, npo6ypeHHbix no 
noHBw He<t>TeHOCHoro (ra30HOCHoro) ruiacTa pa3MeiuaioT 3/ieKTpo;ibi, 3aTeM 
repMeTH3npytoT ciceaxHHw c noMouibo u3eecTHbix ycTpofiCTB - naicepoB Ha 
ypoBHe kpob/w n/iacTOB, n noaaiOT Ha aneicrpojQbi nepeMeHHbiti. nocTOflHHbifi 
ujih nMny^bCHWM a/ieicTpuiHecicuti tok 8bicoKoro HanpaxeHH*. 3aTeM 
10 perynnpyoT napaMeTpbi Be/inMHHbi to <a h HanpaxeHwa m/\ajua B3anMHoe 
pacno/ioxeHwe 3/ieiapoAOB ana o6ecneseHn« 803HHKHoaeHnfl aneicrpuMecKoCi 
Ayrn Mexny sjieicTpoaaMu, pa3MemeHHWMM b. no MeHbiuert Mepe, oiiHOft 
CKBaxuHe u/iu Mex/iy 3/ieKTpoiiaMn asyx coce/iHi/ix CKBaxwH. 

B KaHecT8e 3/ieKTpoAos MoryT 6wTb ucno/ib30BaHbi o6caaHbie Tpy6bi 
15 CKBaxnH, flpyrne MeTan/iHnecKwe KOHCTpytcuwu ocaaxHH (6ypoaoii cTas. ciaa 
cTa^bHwx Tpy6 u npyrwe), u/iu cneuua/ibHO pa3MeiuaeMbie an* sto* ue^n 
3/ieKTponpoBoafitune KOHCTpyKunn. 

B c/iynae, ecnv\ Heo6xozinMo yBe/insnTb CTeneHb n3B/ieHeHHfl He<t>™, ra3a 

TO/lbKO \A3 OSHOrt CKBaXHHU, TO TOK nOflaiOT TO/lbKO Ha 3neKTpoaW 3T0M 

20 CKBaxuHw. ripn stom 3/ieKTpnMecKyio ayry uenecoo6pa3HO 3axuraTb 
nocpeacTBOM pacn/iae/ieHHfl BCTasKH Mexny 3/ieKTponaMu m/iu pa3BeneHMeM 

KOHTaKTOB 3/ieiCTp0ja0B B 3TOM CKBaXUHe C OZXH08P6M6HHblM nOBblUUeHMeM 

HanppxeHnq nonasaeMoro too. Ec/im o6pa6oT<e nojQBepraeTc* eecb nnacT, to 
3/ieKTpunecKyto ayry ue/iecoo6pa3HO 3axnraTb nyTeM npejaeapurre/ibHoro 
25 pa3orpeBa 3/ieicrponpoBOAHoro c/ioa nnacTa u/iu nyTeM npo6oa npoMexyTtcos 
.viexay s/ieicrponaMu AByx cocenHwx ckb3xuih npn noBwoieHnn HanpaxeHun na 

HHX. 

fla/iee. noc/ie 3axnraHna 3/ieKTpnsecKOfi nyrn b nepawx nsyx coceAHi/ix 
CKBaxuHax HanpqxeHue 3axnraHwq 3/ieKTpnHecKO* flyrw MOxeT 6biTb nonaHo na 
30 sneicTpoxibi. pacno^oxeHHbie a apyrHx cocenHnx CKsaxMHax MecTopoxneHH*, \a, 
TaKMM o6pa30M, 3axuraiOT 3/ieKTpuHecKne jiyrn Mexay coceAHHMH 
CKsaxuHaMu Ha pa3/iMHHwx ynacTKax MecTopoxaeH^q. 3aTeM 3/ie*TpnMecKue 
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Ayrw nepeMeunaioT b npocTpaHCTBe n/iacTOB b Heo6xoAHMOM nopflA*e u 
noc/ieAOBaTe/ibHOCTH, txn* sero noAaioT HanpaxeHue 3a*KraHHfl Ayr Ha 
3/ieiorpoAbJ hobwx coceAHHx cKBaxnH MecropoxAeHUfl \a onaitosaioT HanpaxeHue 
MexAy T&Mw cKBaxuHaMn, Ha kotopwx a/ieiapuHecKne Ayrn yxe ropenn. 

5 nocAeAoaaTe^bHOCTb noAiaiiOHeHUfl hobwx cKBaxnH k npoueccy ropennq 
aneicrpusecKnx Ayr b ruiacTax onpeAe/ifliOT nv\6o hcxoa* H3 bo3moxhoctvi 
paBHOMepHOft o6pa6oTKM wmm ace* rmowaAu rwacTOB Ha a3hhom 
MecTopo)KAeHnn, /iu6o b cjiynaflx caoxhux reo/iornsecKuix ycAOBt/u/i 3aneraHwq 
n^acTOB MedopO)KA6Hi/iq wcxoah W3 oco6eHHocTefi 3a^eraHMfl ruiacTos. 

10 BpeMfl BHyTpnanacTOBoro ropeHtta sneiapuHecKnx Ayr Ha pa3/inMHux 

MecTopotcAeHnflx 6yAeT pa3AHHHWM b 3aBucnMOcrn ot ^^nKo-MexaHUHeooix, 
snetcrpuHecKnx xapaicrepucTviK nnacTOB, cocraBa n bha3 no/ie3Horo 
ncKonaeMoro, Hanp*xeHHO-Ae<}>opMupoBaHHoro cocTOflHWfl caMux rmacTOB w 
BMemaiouuix mx tophwx nopoA. reojiornHec»cnx yonoBufi 3aAeraHna ruiacroB u 

15 pflAa Apyrux cfcaicropoB. B KaxAOM kohkp€thom c/iysae epeMfl ropeHua 
3/ieKTpuHecKux Ayr MexAy coceAHUMM CKBaxuHaMn e n/iacTax MecropoxAeHM 
ycTaHaani^BaioT sKcnepi/tMeHTanbHbiM nyTeM c OAHOBpeMeHHbiNtu 3aMepaMw 
BHyTpunnacTOBoro AaB/ieHna u TeMneparypw, a Taxxe nyTeM Jia6opaTopHoro n 
MaTeMaTunecicoro MOAe/iuposaHKfl AaHHoro npouecca B 3aAaHHbix yc/ioBuax 

20 Ann AOCTHxeHUfl MaiccuMaAbHoro 3<|><J)eicTa v\ yBe/iwMeHUfl crreneHM nsB^eneHUfl 
no/ie3Hbix ncKonaeMbix \az rmacToe. B Heo6xoAUMwx cjiysa*x B03MO>KHa 
MHoroKpaTHaw o6pa6oTKa nnacTOB a/iejapusecKHMM AyraMu sepe3 
Heo6xoAMMbie BpeMeHHbie i/iHTepaaAbi noc/ie MHTencuBHOvi ao6wmm no/ie3Hwx 
ucKonaeMwx M3 n/iacTOB, HanpuMep, mto6w noAAepxaTb 3aAaHHbie uuih 

25 HeoSxoAHMbie AaB/ieHM* n TeMnepaTypw HecfcTu n ra3a 8 rmacTax aha 
Haw6o/iee no/iHOfi ux otiomkh H3 MecropoxAeHnq. 3to oco6eHHO aicryaAbHO b 
cAysae ao6wmm \az anacTos ba3kom He<t>™ win npu oncaMice ra3a U3 
anaroHacumeHHbtx cicBaxnH c hu3khm anacTOBbiM Aaa/ieHueM, TaK KaK raaosbie 
cKBaxuHw b Taicvtx c/iysaax MoryT caM03aAasAMBaTbcfl boaom, nocTynaiOLuert U3 

30 n/iacTOB SMecTe c ra30M. 
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CymHOCTb n3o6peTeHnq noacHaeTca Ha sepiexax, rAe: 

Ha ct>nr. 1 n3o6paxeH pa3pe3 MaccuBa ropHbix nopoA. cxeMa 
pacnonoxeHua naKepoe n a/ieiopoAOB b CKBaxuHax n npouecc 3axnraHnq 
5 3neKTpnMecKOM Aym; 

Ha cj>wr. 2 npuseaeHa cxeMa nepeMewenwq m pa3BopoTa 3/ieicrpwMeciaix 
Ayr b npocTpaHCTse nnacTa Ha MecTopoxAeHiiu no/ie3Hwx wciconaeMbix. 

BaonaHThi ocyinecTB^eHnq ti3o6pfiTPHMq 

Ha He$Tera30BOM MecropoxAeHMw (<jwr. 1 ) n/iacT b noAaB/iaiomeM 

10 6o/ibUjnHCTBe cnynaes nMeeT cnoxnoe anoi/icToe cTpoeHue h coctout m3 
ra30HOCHoro c/ioq 1, He<J)TeHOCHoro c/ioq 2, BOAOHOcnoro anoa 3 b noMBe 
rmacTa, OAHoro w\n Hecicojibicnx npoanacTKOB 4. pacno/ioxeHHbix b 
pa3/inMHbix c/ioqx anacTa u. same scero, nMeioiunx 6o/iee Bucoicyio 
3/ieioponpoBOAHOCTb. neM caM rviacT. Ha 4>ur. 1 uHcfcpo* 5 o6o3HaMeHb< 

15 naKepw f kotopwmw CKBaxuHw A m 5 HaaexHp repMeTH3upyioTcq, hto6w 
nepeKpbiTb AocTyn KHc/iopoAa B03Ayxa b rviacT b npouecce ropeHwq 
3/ierrpvmecKMx Ayr. KpoMe 3Toro, naxepw c/iyxaT ah* raweHi/m a cKBaxwHe 
3/ie»apornAPaB^nHecKoro yAapa, B03HMKa»oiuero npn pa3xnraHnu Ayrn b 
KaxAoft oTAe/ibHOM CKBaxMHe. riaKepw w3B/ieKaiOTcq w3 ckbsxhh nocne 

20 oKOHMaHnq o6pa6oncvi rmacTa a/ieiapMHecicMMw AyraMu MexAy coceAHUMM 
cKBaxuHaMM, a ao 3Toro c/iyxaT eiue h 3ar/iyujicaMH Aflfl He<J)Tn n ra3a, 
Aaa^eHne n TeMnepaiypa kotopwx noc/ie o6pa6oTKM rmacTOB 3/ieiapviHecKHMM 
AyraMM pe3ico 803pacTaeT. 

OScaAHbie Tpy6w 6 8 oTAe/ibHbix c/iynaqx MoryT 6biTb ncno/ib3oaaHbi B 

25 KanecTBe OAHoro W3 3/ieicrpoAOB, mto v\Meer MecTo Ha cKBaxi/iHe A. 
3/ieicrpMMecKMtf tok MoxeT Taicxe noABOAWbcq k 3/ieicrponpoBOAHOMy c/ioio b 
nnacTe no CTaey W3 MeTa^/iwseciCMx Tpy6 14, 6yposoMy crasy APyrowy 
3/ieiaponpoBOAHOMy o6opyAosaHnio cxaaxuH. B CKBaxuHu woryT 6biTb Taxxe 
ycTaHOB/ieHbi cneuna^bHwe s/ietrrpoAw 7. Ha 4mr. 1 un^pow 8 o6o3HaM€Ha 

30 s/ierrpHMecicaq Ayra a CKBaxuHe A MexAy 3/ieicrpoAOM m o6caAHort Tpy6o* b 
KasecTBe BToporo 3/ieiopoAa npw ee 3axnraHnn mnwco b oahom cicBaxuHe A. 
uncJ>poM 9 o6o3HaseHa 3/ieicrpnsecKaq Ayra b npeAe/iax rmacTa MexAy AByiuq 
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coceAHMMH cKBaxMHaMM A w 5, a unc|>poi?i 10 - 3/ieiorpMHecKaq Ayra wiexAy AByMfl 
3/ieiapoAaMn 7 TO/ibico b oahom CKBaxwHe B npw ucno/ib3oaaHnu n/iaBKotf 
BCTasici/i, coe^nHqiotueM 3/ieicrpoAb* 7 a/ia 3axnraHwq Ayrw. BwcoicoBo/ibTHbie 
Ka6e/iu 11, nepeflaioiune tok Bwcoicoro HanpaxeHH* Ha a/ieiapoau 7, 
5 noncoeflUHeHbi k nepeaBuxHbiM uHAymnoHHbiM smkoctrm ham mowhwm 
KOHfleHcaTopaM, urin ucTosHwcaM wMny/ibCHoro HanpqxeHH* 12 a/w 
HaKon«neHMfl 3/ieicrpMHecKOM 3Heprnw Ha noBepxHOc™ 3eMPw u pa3MemeHHux, 
HanpuMep, Ha iwaccu aBTOTflraseM. B cbokd osepeAb, nepeasnxHwe eMKoc™ w 
uctohhhkw HMny/ibCHoro HanpaxeHna coeflUHeHw c nocTOflHHOii /inHneii 

10 3/ieioponepeAaM 13 A/ia nocTOflHHoro HaKooneHu* \a noAAepxaHH* npouecca 
ropeHM* a/ieiapuMecKnx nyr b nnacie. flnq 3axnraHn* v\ noAflepxaHw* 
a^eirrpuHecKMx Ayr b n/iacTe ncno/ib3yioT Taicxe mctomhukw nepeMeHHoro toiq 
npoMwiuneHHOM sacTOTbi. 

Ha <t>v\r. 2 noica3aHa noc/ieAOBaTe/ibHOCTb noAKmoseHMq hobwx ckbsxhh m 

15 oTioiOMeHMfl npeAWAyuxHx ckbsxhh, MOKAy KOTopuMM nnacT yxe o6pa6oiaH 
3/ieKTpnMecKHMM AyraMH. rAe 3/ieKTpoAbi ocBaxnH 1 yxe oTtononeHbi ot 
uctomhwcob noAasw Tojca aucoKoro HanpaxeHwa, 3/ietcrpoAbi ckb3xmh 2 
noAwiiOMeHbi k ncTOHHkiicaM u/iu ce*rvi to tea Bwcoicoro HanpqxeHH* u MexAy humh 
ropflT sJieiCTpusecKue Ayru bo BHyTpunnacTOBOM npocTpaHCTBe, a cmiOBWMu 

20 jiuHMflMn noKa3aHO pacnpocrrpaHeHue 3/ieicrpi/iHecKoro no/ia. CKBaxi/iHw 3 
noAroToaneHbi Ann 3axnraHnq b hwx 3/ieKrpuMecKnx Ayr w nepeMemeHwa ux so 
BHyTpunnacTOBOM npocTpaHCTBe b HanpaB/ieHuw, yica3aHHOM cTpe/ncaMw. B 
c/ioxhux reo/iorMMecKMx yciioanRx 3a/ieraHi/i* ruiacros 3aAaioT Heo6xoAHMwtf 
nopflAOK w nocneAOBaie/ibHOCTb o6pa6oTKM ruiacrroB MecTopoxAeHM 

25 3/ieKTpMMecKMMM AyraMw. 

npeAnaraeMbiM cnoco6 pa3pa6oTKM He4)Tera30Bbix MecTopoxAeHi/uft n 
yae/iMseHUfl cTeneHM M3B/ieMeHHfl He4>™ t ra3a u APyrux no/ie3Hbix ncKonaeMwx 
U3 3eMHux HeAP npuMeHAKDT cneAyjomuM o6pa30M. 

Ha /iio6bix MecTopoweHMflx MoryT wweTb wecTO Asa sapnaHTa cn7yauntf. 

30 nepsafl cMTyauM* - kow Ha hobom MecTopoxAeHM nocne 6ypeHwa cepww 
pa3seAOHHbix dcsaxwH Ha rviacT cTaHOBMTca n3BecTH0. hto AasneHne Hecjmi win 
ra3a b n/iacTe Heswcoicoe, i/uiu MMeiOT M6CT0 B*3Kne HecfeTM, Tpe6yiouine 
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pa3orpeBa, nnn xe MMeioT Mecxo BwcoKne MexaHHsecKne HanpaxeHH* a cba3h 
c 6o/ibUJOM r/iy6nHOM 3aneraHM« rinacTa, KOTopwe npuBOAflT k 6bicTpoMy 

CMblKaHMIO TpeiUMH H nop B OKO/IOCKBaXUHHOM npOCTpaHCTB© H CHUXeHUKD 

Ae6ma CKBaxuH. B stmx c/iyMaax npeA/iaraeMbitf cnoco6 ncno/ib3yiOT nepeA 
5 Hana^OM 3iccruiyaTaunu Hosoro MecTopoxAeHwq. HpHHeM Ha p*Ae ynacTKOB. rne 
n/iacT yxe . o6pa6oTaH ajieHrpusecKHMM AyraMM, MoxeT HasuHaTbca 
npoMbiuineHHafl ao6bisa, a Ha ocTa/ibHbix ysacncax rrnacia o6pa6oTKa MoxeT 
npoflo/ixaTbCfl no Mepe SypeHwq hobux cKsaxwH Ha nnacT naparme/ibHo c yxe 
pa6oTaKDLUMMM no AoSune He<J)Tn nnn ra3a CKBaxunaMU. 

10 BTopaq CMTyaunfl - Koraa Ha CTapoM MecTopoxAeHMM 3HaHnTe/ibHo yna/i 

ne6nT cyLuecTByiomux h hhtbhchbho aiccnjiyaTMpyeMbix a npotu/ioM CKBaxnH, 
ho M3B6CTHO, HTo aanacu He<t>Tvi w ra3a eine 3HasnTe/ibHwe w Heo6xoAMMO 
ysejiuMMTb BHyTpunnacTOBoe AaB/ieHne m TeMnepaTypy una n3BJieHeHwq U3 
HeAP ocTaBUJuxcq 3anacoB. 

15 B o6eux cuTyaunqx cicBaxMHbi, npo6ypeHHbie ao noMBw anacTa 

repMeTM3npyioT naicepaMw 5 Ha ypoBHe kpobjih n/iacTa n npeaBapnTenbHo 
pasMeiuaiOT b hmx 3/ieicrpoAbi 7. Ec/w HaAO 3axenb aneiapuMecicyjo Ayry 
TO/ibKO b oahom cicsaxMHe 5, to 3/ieicrpoAbi 7 coeAHH«ioT MexAy co6om 
ruiasicort BdaBKOM, paccMvrraHHotf Ha onpeAaneHHyio BenHMUHy tokb, a 3aT6M Ha 

20 hux noAaioT tok BwcoKoro HanpqxeHuq m npn noBUiijeHWM HanpqxeHuq u cu/ibi 
TOKa noc/ie pacn/iaa^eHuq BCTaBKM MexAy 3/ieiapoAaMM 3axnraeTcq Ayra. Ecm 
HaAO 3axenb 3/ieiarpMMecicyio Ayry MexAy AByiviq coceAHHMn cKBaxuHaMM 
MecTopoxAennfl, to 3AeicrpoAbi 7 pa3Mema»OT b c/ioe n/iacTa, o6/iaAaioiuero 
Ha^inyMiuew s/ieicrponpoBOAHOCTbio u o6ecnesuBaioT naAexHwtf KOHTaicr c stwm 

25 c/ioeM. B noAaa/iaioweM 60/ibiunHCTBe c/iynaeB stmm c/ioeM qsnqeTcq 
BOAOHOCHbiii enow, 3aneraioLUMM b nonBe nnacTa. B Ta kom cnynae s/ierrpoAt* 
7 paaMeuiaiOT b BOAe, sanonnaiowewi c*BaxnHy b cmccm c He<t>Tbw h ra30M b 
npocTpaHCTse ao HMXHero Topua naicepa. He$Tb. icaic 6onee /iencnfi tcoMnoHeHT 
CMecu, oicaabiBaeTcfl BBepxy CTO/i6a xhakocth, a aona - BHH3y. 

30 ilpi/i noAase tok3 sucoicoro Hanpqxenwq na 3/ieicrpoAbi 7 sepe3 

coeAMHUTe/ibHue BbicoicoBOJibTHbie Ka6e/w 1 1 ot nepeABHXHbix mctomhmkob 
MMny/ibCHoro HanpqxeHH* n mowhwx eMKOCTetf 12. b c/iynae 3axnraHnq 
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3/ie>npnMecK0M nyrn To/ibKO 6 oahom CKBaxwHe 6, npoucxoAHT pacruiaB/ieHwe 
bctsbkh, coeanHflioiueM 3/ieiopoabi 7 n MexAy hum* b cKBaxHHe B B03HwcaeT 
3/iexrpuMecicaq Ayra 10. B ciiysae, Koraa oahhm H3 3/ieicrpoAOB AB/iRiOTCfl 
o6caAHwe Tpy6bi 6 CKBaxuHW. nocne noaasn TOica Bwcoicoro HanpaxeHUfl 
3/ieicrpofl 7 otboaat ot oScanHbix Tpy6 6 u pa3pwBaioT KOHTacrbi MexAy 
hhmm, b pe3y^bTaie Mero Toxe B03HwcaeT 3/ieiapnMecicafl Ayra 8 b 
ocBaxuHe A. ripn 3axnraHnn a/ieicTpi/isecKoi't Ayrn MeJKfly AByMfl coceAHMMw 
cKBaxuHaMn MecTopoxAeHH* noBWiiiaJOT HanpaxeHue Ha 3/ieicrpoAax 7 coceAHux 
cKBaxnH ao TaKOM deneHM, mto nponcxoAUT npo6ort n/iacia no cjioio c 

M3 KCHM3/1 bHOft 3/ieKTpOnpOBOAHOCTblO ( BOAOHOCHOMy CJ10IO), HHH 

npeABapnTe/ibHo pa3orpesaiOT HanSonee 3/ieiaponpoBOAHbiii enow n/iacTa m npn 
noaaepxaHnn Heo6xoAUMoro HanpaxeHMfl Toxe 3axwraeTca 3/ieirrpMMecicaq Ayra 
9 MexAy CKBaxuHaMn A n 6 c TeMnepaiypoft n/ia3Mbi b Hetf ao aschtkob 
twcam rpaAycoB no Ue/ibcwo b 3aBncuMOc™ ot aenuMMHw HOMUHajibHwx 
tokob. CKopocTb HapacraHuq nanpflxeHMfl w MaxcwMajibHoe ero 3HaseHne 
3aBncwT ot napaiweTpoB 3/ieKTpwMecicoa uenn. HeM 6o/ibiue paccTo*Hne MexAy 
3/ieiopoAaMM oTAe^bHbix CKBaxnH, tgm 60/ibwe 6yAeT MaiccwMa/ibHoe 3HaseHMe 
ycTaHas/inBaioiuero Ayry HanpqxeHHa. C yBe/iuseHneM AaBJieHM* 
TeMnepaTypa ona3Mbi noBbiwaeTca. ripu to tea x ao 10000 A Ayra ropuT b 
pacce^HHOM bha6, a npn 60/ibtunx Toicax - b cxaTOM sme. 3/ieKTpnsecKaa Ayra 
qB/iaeTcq oahum M3 bmaob pa3p*Aa b ra3ax n/iu napax. KOTopwtf 
xapaKTepM3yeTc« 6o/ibiuoM rvioTHocTb© Toica, He6o/ibUJMM naAeHneM Hanpqxenuq 
b cTsone Ayrw w bucokom TeMneparypow. B cb*3h c TeM. mto /iio6aq 
3/ieicTpnHecKa« uenb o6*aAaeT wHAyicruBHOcTbio h eMicocTbio, to nyTeiw 
BJcnioMeHHfl b AaHHyo uenb Aono/iHUTe/ibHbix orpoMHbix HHAyicrwBHOCTeii m 
eMicocTew Ha nosepxHOCTM 3eM/in Ao6uBa»OTcq sanaceHua 3HasnTejibHOM 
3/ieiapoMarHMTH0ft 3Heprww. KOTopaa npw pa3M«icaHMn uenw nepeMeHHoro toks 
ocBo6o)KAaeTcq v\ nepexoAHT b Ten/iOByo SHeprwo, sacTb ee nepexoAMT b 
Apyrne buau SHeprnn, a B03HHKi±iaq snetapusecKaq Ayra n oicpyxaiowaq ee 
cpeAa qs/iaioTcq SHepronor/ioTMTe^qMn. riosTOMy b OKpyxaiowert Ayry cpeAe 
nponcxoanT ncnapeHne xhako* u TBepAow cocTasnqioiunx rinacTa m BMewaoim*x 
nopoA 3a cpaeHHTe/ibHO He6onbiune npoMexyrai speMeHu npn oneHb BbicoKoii 
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TeMnepaiype. Bee sto rpmboaht k 3HaMHTe/ibH0My nosbiiueHWo 
BHyTpunnacTOBoro AaB/iennq m eiue 6o/ibweMy B03pacTaHwx) TeMnepaTypw 
ana3Mbi b ropamefl Ayre, nosTOMy b ruiacTe rop«T flyrw oneHb Bucoxoro 
AaB/ieHwq u TeMnepaTyp, xoTopue nepeMewaxrrcq bo BHyTpwruiacTOBOM 

5 npocrpaHCTBe b aaaaHHOM nopaaice u noc/ieAosaTe/ibHoc™, o6pa6aTbiBaq ero Ha 
Bee* y\m 3aAanHoft sacTn n/iowaAH MecTopoxAeHi/tq, mto hpiiboaht x pe3xoMy 
i43M6HeHmo HanpqxeHHo-Ae<t>opMnpoBaHHoro m TeMnepaTYPHoro cocroflHuq 
ruiacTa no/ieaHoro wcxonaeMoro v\ BMeiuaiotuMx ero nopoA. H3MeHqeTcq 
cudeMa TpeuxnH h nop, noqB/iq©Tcq nycTOTbi n cBo6oAHwe npodpaHCTBa b 

10 ruiacTe 3a cseT ncnapennq TBepAWx m xhaxmx 4>a3, hto noone raweHuq Ayr 
npuseaeT k eiue oAHOMy nepepacnpeAe/ieHwo HanpqxeHi/w ot ropHoro 
AaB/ieHMfi n 3to Toxe no/ioxi/rre/ibHO cxaxeTcq Ha yse/inMeHMM npwToxa HeQjw 
h ra3a b cxsaxuHbi. Bq3xocTb He<t>™ b 3HasnTe/ibHotf CTeneHi/i 6yAeT CHuxena, 
BbDKxeHu cMO/iflHwe h napa4>HHOBbie cocTaa/iflJomkie He4>™ b nopax n 

1 5 TpemnHax. 

O6pa60Txa He0Tera3OHOCHoro rinacTa 3/iexTpnHecxnMM AyraMu b 
npeAenax MecTopoxAeHHq MoxeT 6wTb npi/ipaBHeHa c tohxm 3peHi/iq cHwxeHkiq 
ropHoro AasneHnq x noA3eMHotf oTpadoTKe 3amnTHoro anacTa Ha yro/ibHbix 
MecTopoxAeHnqx, KorAa c pqAOM pacno/ioxeHHoro rviacTa CHUMaxrrcq 
20 HanpqxeHMq ot ropHoro Aae/ieHuq m o6nerHaeTcq ero Aera3auuq. Ho, xpoiue 
3Toro. b npeAnaraeMOM cnoco6e npncyTCT8yeT eiue ue/ibitf pqA 3HaswTe/ibHbix 
npenMyiuecTB. 

B more, noc^e o6pa6oTxw He<()Tera30HocHoro n/iacTa MecTopoxAeHwq 
3/i e xipvme c xhmh AyraMii pe3ico B03pacTaeT cieneHb M3aneMeHwq W3 Hero 
25 He0TM m ra3a, mto no3BO/iqeT B03poAMTb x npoMbiui/ieHHOfi sxcnnyaTauuw 
Aaxe AaBHo oTpaSoTaHHwe MecTopo)KAeHMq npu nanHsm b hmx ewe He 
n3aneseHHt»ix 3anacoe He<t>™ n ra3a h npu6/in3HTbcq k, npaxTusecKn, 
no/iHOMy w3B/ie4eHwo 3Tmx sanacoB via MecTopoxAeHu* icatc cTapwx, Tax u 
hobwx, Tax xax o6pa6oTxy rviacTos MecTopoxAeHw* a/iexrpuHecxuMH AyraMM 
30 moxho ocytuecTB/iqTb MHoroxpaTHo sepe3 Heo6xoAHMue BpeMeHHwe uHTepsa^w. 

TaxwM o6pa30M, npeA/ioxeHHbi& cnoco6 no3BO/iqeT nonysnTb 
3HasMTenbHbi^ 3K0H0MHHecxnii 3<t><|)exT npu ero ncno/ib30BaHMM w qanqeTcq 
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3KO/iornsecKu sucTbiM cnoco6oM. Ero moxho ycneiuHo ucno/ib30BaTb A/i* 
noA3eMHOtf ra3M<|)MKaunM yro/ibHbix nnacTOB, mto 3HasnTe/ibHO noeucuT 
deneHb M3aneicaeMocTu yr/ia m 3eMHbix Heap, no3BO/iuT 3HaMHTenbH0 
yMeHbuanTb 3arp*3HeHwe oicpyxaioiuew cpeaw BpeAHUMw oTxoAaMM ropHotf 
5 npoMwumeHHocTH (oTBanaMu nopoAw, oTKasaHHUMu noflseMHWMn Bonaiwi H3 
cK8axnH m ropHwx Bwpa6oToic c bwcoicmm coAepxaHneM cepw n Apyrux 
BpeAHWx npuMecert, nonaAaioiunx b BonoeMbi) \a y/iyMWHTb aico/ioruio 
TeppnTopMM, Ha kotopwx 3aneratoT no/ie3Hbie MCKonaeMue. C noMouibJO 3Toro 
cnoco6a moxho Taicxe yHusTOXMTb noA3eMHwe 3axopoHeHKfl h Morn/ibHMKvi c 

10 OTxoAaMM BpeflHbix paAnoaKTMBHwx n xHMHsecKnx BeiuecTB, OKMrafl \a wcnapafl 
mx noA 3eM/iew b rma3Me 3/ieicrpMHecKMx Ayr 6e3 aocryna Kuc/iopoAa 
B03Ayxa. w npenqTCTBya, TeM csmwm, mx pacnpocTpaHeHwo noA3eMHbiMK soaaMn 
b Apyrne MecTa. flpeA/iaraeMWM cnoco6oM mokho Ao6uTbca Bwn/iaa/ieHnq b 
noA3eMHwe Bbipa6oTKW M3 pyAHWx xw/i. Te/i w mnz MeTan/ioa, Hanpi/iMep. 

15 TaKnx Kaoo/ioTo, cepe6po h Apyrwx, o6/iaAajoiunx oseHb bucokow 

3/ieKTponpOBOAHOCTblO, 
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1 

2 OOPMYJ1A H306PETEHMfl 

3 

4 

5 1. CnocoS pa3pa6oTicn He<t>Tera30Bbix MecTopoxAeHi/ifi n yee/iHMeHHfl 

6 deneHM n3B/ieseHvtfl Hetfmi w ra3a. connacHO xoTopoMy e cxBaxwHax, 

7 npoSypeHHwx Ha MecTopoxAenww, pa3MeuxaioT 3/ieicrpoAbi. repMe™3npyiOT wx 

8 naKepaMM h noAaiOT k 3/ieiapoAaM nepeMeHHwii, nocTOflHHbirt wnw 

9 uMny/ibCHbifi tok Bbicoxoro HanpaxeHWfl, 0T/iuMa©mnSicfl TeM, mto 

10 cK8axnHbi repMeTW3npyioT naxepaMii Ha ypoBHe kpob/im rmacToa, m noc/ie 

1 1 noaaMM 3/ieiapnMecicoro Toxa pery/inpyioT napaMeTpw roxa m HanpnxeHHfl n/nnn 

12 B3auMHoe pacno/ioxeHne s/ieiapoAOB a/i« o6ecneseHMfl eo3HUKHOBeHuq 

13 s/iexTpi/iMecxott Ayrw MexAy 3/ieicrpoAaMn, pa3MemeHHbiMn b. no MeHbwert 

14 Mepe, oaho* cxeaxwHe wnw MexAy 3/ieicrpoAaMM asyx coceAHux cxBaxHH. 
15 

16 2. Cnoco6 no n. 1,oTJii/iHaioiuwtfcfl TeM, mto sneiapi/iMecicue ayrn 

17 3axnraiOT nocpeACTBOM pacanaaneHHfl bct3bkvi MexAy 3/iexTpoAaMn i/mn 

18 pa3BeAeHneM xoHTaxTOB sjiexrpoAOB b oahom cxsaxHHe, u\m nyTeM npo6oa 

19 npoMexyTKoa MexAy 3/ieiapoAaMu AByx coceAHux ckbbxmh npn noBbiuueHUM 

20 HanpqxeHUfl Ha hux. 
21 

22 3. Cnoco6 non.l.oT/iMMaiomMAcn TeM, mto s/iexTpusecKne Ayrn 

23 3axnra©T MexAy 3/ieiapoAaMn b Hecxo/ibxvix napax cxBaxuH MecTopoxAeHua 

24 n b Heo6xoAMMOM nocneAosaTe^bHocTH MenaiOT napw cxsaxMH, MexAy xotopumm 

25 3axnrai0T s/ieicTpMHecxwe Ayrn bo BHyTpunnacTo bom npocTpaHCTBe. 
26 

27 4. Cnoco6 nbn.1,OTiivtMax3iuii(ic(i TeM, mto npu Heo6xoAHMOCTw 

28 noAAep^xaHwq 3aAaHHbix bc/immmh BHyTpwn/iacTOBoro AaajieHnq m TeMnepaTypw 

29 He<t>™ u ra3a. npouecc o6pa6oTxn rviacTOB s/iexTpusecxuMM AyraMn noBTopnioT 

30 MHoroicpaTHo Mepes Heo6xoAHMwe apeMenHbie nHTepaajiw. 
31 
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